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REMARKS : 



1) Referring to item 10, of the Office Action Summary, please 
indicate the acceptance of the drawings filed on December 12, 



2> 



3) 



4) 



2005. 



The Examiners attention is directed to the enclosed Information 
Disclosure Statement formally citing the reference that was 
originally cited in the specification at page 7 line 17. Please 
consider the reference and return an initialed, signed and dated 
acknowledgment copy of the IDS Form PTO-1449 of February 1, 2008. 

in accordance with the PCT procedures, the original specification 
of this application was a direct English translation of the 
foreign-language PCT International Application text. The 
specification has now been editorially amended for clerical and 
editorial improvement and clarification. The amendments are 
supported by the substance and the context of the original 
disclosure, and do not introduce any new matter. Entry thereof 
is respectfully requested. 

The claims have been emended as follows, claim 2 has been 
amended to correct ... to -si-, claim 4 has been limited by 
deleting B and Cr from the possible addition elements. claim 5 
has been limited by requiring a positive content of v. Clai* B 
has been amended for clarification of the -„c-based cemented 
carbide- as referring to a -cemented carbide comprising wc- 
Claims 12 to x. have been added to recite additional features of 
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5) 



6) 



7) 



the invention disclosed in -t-v,^ ~ • • 

sciosed in the original written description at 

page 22 Table 2. Thus, the claim agents and the new claims 
do not introduce any new matter. Entry and consideration thereof 
are respectfully requested. 

Referring to section 2 on page 2 of the Office Action, the 
recitation of - B - in claim 2 was an inadvertent error that has 
now been corrected to -si-. claim 2 is now consistent with 
claim i and the written description. Accordingly, please 
withdraw the indef initeness rejection of claim 2 under 35 USC 
112(2). 

Referring to section 3 on pege 2 of the office Action, the 
intended waning of "WC-based cemented carbide" has been 
clarified to refer to a -cemented carbide comprising „c- 
Claim 8 is now definite because it particularly points out and 
distinctly claims the subject matter of the invention. Please 
withdraw the rejection of claim 8 under 35 trsc 112(2,. 

Referring to section 4 on pages 2 and 3 o, the office Action, the 
assertion that •■claim , „ clt „ tbe broad r9cit „ ion ^ ^ 
tools, and the claim also recites particular inserts which is the 
narrower statement of the range/limitation- is respectfully 
traversed. claim 9 does not recite a broad range or limitation 
together with a narrower range or limitation, mstead, claim 9 
clearly recites a list or group of different cutting tools. 
Namely, the cutting tool may be any tool selected from the group 
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8) 



of cutting tools consisting of drills, end mills, cutting 
edge^eplaceaole inserts for milling , cutting edge-replaceable 
inserts for turning, metal saws, gear cutting tools, reamers, and 
taps. These are all different types of cutting tools, and the 
clawed invention may be any one of these cutting tools. There 
xs no optional recitation of a narrower range or limitation that 
falls within the broad range or limitation. There is simply a 
single list of cutting tools from which the inventive 
surface-coated cutting tool may be selected. Accordingly, please 
withdraw the objection to or rejection of claim 9 in this regard. 

Before specifically addressing the prior art rejections and 
comparing the claimed features of the invention to the prior art 
disclosures, the invention will f irat be discussed in general 
terms to provide a background. 

The present invention is directed to a sur£ace-coated 
cutting tool comprising a coating film disposed on a base. The 
coating film comprises a hard layer with a particular recited 
condition, thickness, and hardness. Furthers, the hard 
iaver must have a particular recited elastic recovery index vaiue 
defined according to the invention as .hma* - hf)/hmax , vhich 
must be at least 0.2 and not more than 0.7. In ch e elastic 
recovery inde* defined according to the invention, namely 
<■-« - h f)/ hm. x , the term represents tmximm 

^dentation depth of an indenter into the hard layer, and the 
term - h f- represents the indentation depth remaining after 
unloading and retracting the indenter in a hardness test carried 
out by nano-indentation. 
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The specific measure or definition of elastic recovery 
according to the invention is based on the elastic recovery of 
the coating f ilm obtained from the difference ^ _ ^ 

the maximum indentation depth (hmax) and the dent depth (hf) 
remaining after unloading in a nano-indentation test. This 
difference (hxnax - hf ) is then normalized by dividing it by the 
maximum indentation depth (hmax) to produce the elastic recovery 
index value (hmax - hf )/hmax that is of interest in the present 
invention. Thus, this elastic recovery index represents the 
difference between the maximum indentation depth and the dent 
depth remaining after unloading (which indicates the amount of 
elastic recovery), as a proportion or fraction of the maximum 
indentation depth, in this regard, see the present specification 
at page 6 line 27 to page 7 line 3, page 8 lines 9 to 28. 

Also see Figs. 4 and 5 of the present drawings, representing 
an indenter (30) being pressed into a coating film (20) to form 
an indentation. Pig. 5 8hows the procees q£ applying an 
indentation load (P) to the indenter, beginning from 0 load up 
to the maximum indentation load (Pmax) and then unloading or 
removing the load from Pmax back down to 0 load and retracting 
the indenter. when applying the maximum load Pmax, the indenter 
penetrates or indents the coating film up to the maximum 
-dentation depth (hmax). Then, after unloading and retracting 
the indenter, an indentation remains, out the remaining 
-dentation no longer has the same maximum indentation depth 
(hmax), but rather due to the elastic recovery of the material 
of the coating fii m , the indentation depth after unloading has 
" rSdUCed t0 a Sma11 - (hf ) that depends on the degree 
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of elastic recovery of the material. The degree of elastic 

recovery is given by the difference (hmax - hf) as can fee 

xa the legend of Fig . 5 . Thus , th& inventive elastic 

xndex (hmax - hf ,/ hma x indicates the degree of elastic recovery 

as a proportion or fraction of the maximum indentation depth. 

As also discussed in the specif ication, the inventors have 
found that this elastic recovery index is an important indicator 
of a quality of the coating fil m for achieving excellent fracture 
resistance and chipping resistance (page 5 lines 3 to 6, page 6 
line 4 to page 7 line 3, page 8 lines 9 to 28 and page 25 lines 
1 to 10). 

Furthermore, the inventors found thet not only the materiel 
composition, but aleo the fabrication and processing technique, 
have a significant influence on the resulting elastic recovery 
index. Particularly, in Tables 1 and 2 on pages 2! and 22 of the 
specification, samples l to 32 were prepared in such a manner so 
as to achieve the inventive elastic recovery index values, and 
samples 51 and 52 were prepared with a conventional preparation 
•tep that fails to produce the inventive elastic recovery index 
values. Namely, the samples- 1 to 32 involved a base of cemented 
carbide mounted on a water coolable base holder, then a fil m 
forming process was carried out to deposit the desired coating 
rrim on the base in a reaction chamber, end then the flta forming 
process was stopped and „,H vn , ,„ „ flnn 1MrM ,_ „ 

"^^fe^m^-e b — -l. .1 lXUut 

«*-«-*«Jl-*-H»-M«U. on the other hand, the samples 5! 
-d 52 were processed with an SIlisz^nxeBZie^l^^ 
Step rnetead of the special inventive process using He „. 
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filing up the chafer and quenching the sample by water-cooling 

the base holder. Thus, it was found that the s » ee< „, r 

te chniq ue of ^-Itei^^^ anH <HMMM . h< . i ^_ 
s ample by water-cod in<r the fease ri - , , i _ L W LLL 

^^-th^n^ti^ sialic recov^ index - (8ee page 

19 line 25 to page 20 line 2 and Table, 1 and 2 on page 21 and 
22). As a particular example, compare sample 1 with sample 52, 
whereby samples 1 and 52 both have a similar fil m type or 
composition and similar thickness of the hard layer, the same 
reaction gas, and a similar intermediate layer. The main 
difference is that sample 1 was processed with the inventive He 
gas introduced into the chamber and quenching by water-cooling 
at the end of the fii m forming process, but sample 52 was 
prepared with a conventional annealing step at the end of the 
film forming process. As a result, sample 1 has a high elastic 
recovery index value of 0.45, but sample 52 has a low value of 
0.10. More generally, it can be seen that all of the samples 1 
to 32 produced with the inventive helium gas introduction and 
quenching step at the end of the film-forming process have the 
inventive high elastic recovery index values, while both of the 
samples 51 and 52 produced with a conventional annealing step at 
the end of the fil m forming proce8g have ^ 

index values below the inventive range. Thus, the invention has 

ShOWn ^ ih ^^^^^ 

^^^^ 

^™^d^^ in other words, samples meeting all of 
the other requirements of present claim l ^^^^ 
- JL ^ B3a * h -^-th g _i nvent^ ve retired elas.^ ~~..~_ 1j3j1la 
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9) 



Also, Table 4 shows that the samples 1 to 32 achieved good 
results in both a continuous cutting test and an interrupted 
cutting test (see Table 3 on page 23 and Table 4 on page 24), 
while samples 51 and 52 did not achieve good results, and 
Particularly were fractured or chipped (also see page 25 lines 
8 to 10). Thus, the invention has also shown that the elastic 
recovery index value according to the invention has a significant 
impact on the cutting performance of the cutting tool. 

The prior art does not disclose and would not have suggested 

the presently claimed elastic recovery index value range or how 

to achieve it. 

Referring to sections 5 to 10 on page. 3 to 5 of the Office 
Action, applicant respectfully traverses ell of the prior art 
rejections of claims , to 11 respectively as anticipated by any 
on. of „ S p^ent ,, 1 «, 155 (I . hiltaw . or ^ 

',024,60! .yan.a.oto et el. •«,!,, or US Patent 6,767,058 
(Ta^anoto et al. ■«„,. or us Patent 6,S86,l 22 (Iehikawa et al 
■122>, or aP 2 00 2 -337007, or JP 2 00„-3 2 6108, or JP 11-1 312I6 

or ,P 0S- 2952 04, or ,P 00-1 20445 , or us Patent 5,580,653 (rmkm 

et al. • 653) . 

in each of the rejections, the Examiner has asserted that 

cl r T" CeS diSClOSS Clai, " ed «- 

co^ositron on the clsi me d suhstrate within the clawed thickness 

* the claimed m ethod used for the clawed tools, so that 
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s te B *^j aWsa3t _ salaaa M Pnnp trtrr , 1 ^ These 

assertions are respectfully traversed, eepecially regarding ^ 
method used for Mking the CMting Md ^ ^ 

inherency of the elastic recovery index values. 

contrary to the Elinor • rtion, Si ^ t ^ EEUsd 

^ SB£££ _ Js __ MS __a4 ecl03e ^ a 

u— - M , „„ ,, , st 0-2 np d pn( , agIg ^ iL ^ 2j as 

according to the present invention defined in present claim ! 

For example, it ia noted that lehikawa • 155 discloses an 
-elastic recovery ratio E" but that is significantly different 
from the inventive elastic recovery inoex ( hmax - hf )/h max. 
^ely, the elastic recovery ratio E of Xehikawa -155 is defined 
as 100 - < (contact depth ^maximum displacement at maximum load, , 
as set forth in col. 3 line s 2 to ,. The contact depth and the 
maximum displacement at maxima* load are to be determined by 
nano-indentation according to the cited article of w c 
Oliverand et al„ a . Mat er Res., vol. n, N o. Jun e l9t2 , pp . 
1564-1563 . Furthermore, it seems that the just-cited article of 

W. c. Olxverand et al. quotes Pia o ^ 

q 8 Flg - 2 of the article identified 
as ••Tribologist- at page , line „ of the present specification 
and enclosed with the ID s being fii ed wtth thie R6spoMe ^ 
contact depth is represented by the term ( hc, in Eig. a of the 

ZT17T artiole - That contact dspth <hc > r — «- 

depth of the coating tUm „ hen plunging ^ nano . indenter 

the T 1 " 9 £il " MMely d ' Pth ° £ Nation forced by 

2 the indenter is plunged into the surface of 

the coatrng film by n.no-indentation, taking into account the 
-astro depression of the surrounding surface of the coating 
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film. The maximum displacement « 

^Placement at maximum load indicates the 

-xl— distance that the indenter travels „ hile indenting ^ 

the coeting £ilm , for aXMple Uke m amximm . ndentat . on 

r< W* or of the recovery " r y |r 

ati ' S ° f MLUaaa 'i" <n i he am „ r ^< m „. . r 

« f* (ha „„ r< m , nd . nt . t w 1itr . m n < i 

^^^^-tl^l^ter a,,w.„ Both 
M "" r0nent! «" —««-*. curing the indentation. on the 

° ther ha " d ' tte - teaitlM -ft- ,„ ^ g .._„,„ 

"""" VW P f ^ S ^to^entn r.„.. „, 

ia-M loed.^ en, ret r n r t. n . Iehika „ a .„„ does ^ ^ ^ 

remaining unloaded dent depth. 

More particularly, the invention defines the difference 
hetween the Mximm indMtatio „ depth ^ ^ ^ ^ 

the raining dent depth after unloading <hf, to determine the 

degree of elastic recovery »nH 

recovery, and then forms the ratio or 

nerved inde* of this elastic recovery relative to the m^imum 
ndentatron depth. Ihis providae ^ 

rnfot.atron compared to the ratio E of Xshi^awa „ hioh is 

on!* tased on measurements ta k en during the indentation, and does 
not involve a measurement of the remaining dent depth (h f , after 
unloading and retracting the indenter. ThU e, Xshi^a . 1 5 d o ee 
i r - ~ — «• «~T in<1 e X or the partiou 

ratio e ' " °" Si9I,lfiMnt ^ t meaning of the 

in the °t C ° 0rdin9 " IShlkaM ' 155 ' « ~ ° f — r s*i 
- the art would have found no suggestion toward the present. 
Claimed different elastic recovery inde* and , P ' %nak1 ' 

7 ln<3ex ' fl nd also would have had 
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no teaching of a pertinent value M n«- * 

rtmfW 6 range for 8u <=h an ela 8 tic 

recovery mdex to achieve good cutting i-r, i u 

9 oa cu ttmg tool characteristics as 
demonstrated by the present invention. 

of an"' EXam±ner ^ PO±nted ^ P — « ^-We 

of an elastic recovery index and a pertinent value range as 
es ly in ^ Qf ^ appiied refere _ J 

riziLT :: T ::r::z subroitted that ai1 ° f * 

Ilox - disclose the oioc*-,'- 

tne elastic recovery index 
(hmax - hf)/hmax i B at least 0 , M 

* °* 2 and not m °re than 0.7, as 
according to the present invention. 

Furthermore, ^^^^^^ 

:r ly/ th ™ =7 ^^ 

Tf I 52 " TablGS 3 - 4 - ~~ — « and 

of the present 8pecificai-i ftn ^ 
techn • Pecif ication, demonstrate that th^orocessing 

£:Lt:3 - ca3 achieving the in W n^„ 0 

e lastic recover-y } 

*s±ues.. Namely, samples ha vino « 
composition and thickness of the hard , fl , 

present h • ^ falli ^g within the 

present claims can nonetheless have an elastio 

value falling outside of * h recovery index 

^rication with a ^ — - to 

a~-JLJLL_a nd 52 wer e conv^M^,^ annBfll . . 

the end of the fn m * - annealed at 

tne film-forming process, while on i-h- -u 
samples i to 32 h . fc w iie ° n the ot her hand 

^Ider at the^nTTf^hTfTTT^""^^^^^ ^ ^ 

ne filra forming process. 

The Examiner has asserted th-i- *■». 
«- used in the pri „ °™ —"on metnod3 
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anthers in the serene** disclosing such . heliura gaB ^ ^ 
quenching of the sample by „ater-cooli» g th . base holdar . „ ^ 
-tea that Vamamoto et a l. di8oloae ^ _ Qf # ^ 

euch es ar gon ta tha processing chamber ^ 3 ^ ^ ^ ^ 
col. 13 lines 43 to «.,. Par ticul a rl y the use o£ ^ ^ 

MS " ^ ^ diS ° l0Sed b * ^ an, amoto et al. ..01. „o re importantly, 
Vamamoto et el. ■ 601 do not _ ^ ^ aiis ^ 

^ JmtJ "^ ri W " M ™ " '-"hto « th. end of the 

" 9 PrOCe "- ThU8 ' Yeroamoto et el. epperent ly uses 

conventional processing such as with an a „ nealing ^ ^ ^ 

frls, formation. Baaed on the comperison of semples 51 and 5 2 
1 t0 32 aS "= * ~*« 1 « 4 of the present 

at the pronentiv j^aimad -nnnn 

Thua, the perticuler teet deta reported in Tebles 1 to 4 of 
the Present applicetion overco _ ^ ■ 

-ertton of inh ere„c y of the elastic recover, index v.lnee. 

tHe SbOVe ' *■» is respectfully 

re g uested to withdraw «i i .« ... pecttull y 

re.o , ■ Wltl,d "" »" ° f <=■>• anticipation rejections of the 
respective claims 1 to 11. 

10) The ne, claims 12 to la — .... . 

the invent r:;i; rrr £eatur " that furth - 

«epeetfull y revested to IsL r thesT ^ ^ 

comparison to th " nSW de P e «cent cleims in 

" is ;rr iMra '° fthepriot,rt — 
cuttm, to r Hi ciain that e ™ iy r — - 

of cl a » , to have suoh characterietics ^ 
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127 lnt ° rea ° ti0n ° h "*« " «- - o* the 

i; 9 Th prooess -* ~ in9 ty — ■* «- -e 

THe abo " e <^cus 8i o„ demonstrates that th 
1—, -1 present elUM x to 18 , re6pectfuUy requeste ^ 



Respectfully submitted. 
Applicant ^ ' 
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